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Spherical waves, centred upon the axis, of radius a, fall upon the diffracting screen; and the illumination is required on a second screen, like the first perpendicular to the axis, at a distance (a + b} from the source. We have first to express the distance (d) between an element dS of the wave-front and a point M in the plane of the second screen. Let f denote the distance of M from the axis of symmetry; then, if wo take an axis of x to pass through M, the coordinates of M are (f, 0, 0). On the same system the coordinates of dS are
a sin 6 cos <f>,       ti sin 9 sin </>,        a (1 — cos 6) + b;
and the distance is given by
d- = fr -f- f- — 2af sin 6 cos <£ + 4a (a -I- b) sin2 ^0.
In this expression f and 0 are to be treated as small quantities.    Writing p for a, sin 0, we get approximately
" ' " >a......................(1)
The vibration at the wave-front of resolution being denoted by ft"1 cos ^Trt/r, the integral expressive of the resultant of the secondary waves is (§ 17)
- -1 •(! sin 2-7T f- -^W.........................(2)
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Substituting p dp d<j) for dS, and for rf its value from (1), we obtain as the expression for the intensity at the point £
where
C = //cos (|/i;p" — lp cos <jf>). p dp d(j>,  ..................(4)
*8 =//sin (tycp" — lp cos $). p dp d<f>,   ..................(5)
and the following abbreviations have been introduced
.................,......(6)
The range of integration is for 0 from 0 to 2?r. The limits for p depend upon the particular problem in hand ; but for the sake of definiteness we will suppose that in the analytical definitions of G and 8 the limits are 0 and r, so as to apply immediately to the problem of a circular aperture of radius r. If we introduce the notation of Bessel's functions, we have
=27r P Jo
. p dp,   S-%
* Used now in an altered sense.
Ie, the light which it receives will appear to come from the neighbourhood of the edge, and will present the effect of a silver lining. This is doubtless the explanation of a " pretty optical phenomenon, seen in Switzerland, when the sun rises from behind distant trees a banding on the summit of a mountain*,"
